Astrocytes and oligodendrocytes can be generated from NG2+ progenitors after acute brain injury: intracellular localization of oligodendrocyte transcription factor 2 is associated with their fate choice.
Brain injury induces gliosis and scar formation; its principal cell types are mainly astrocytes and some oligodendrocytes. The origin of the astrocytes and oligodendrocytes in the scar remains unclear together with the underlying mechanism of their fate choice. We examined the response of oligodendrocyte transcription factor (Olig)2(+) glial progenitors to acute brain injury. Both focal cortical (mechanical or excitotoxic) and systemic (kainic acid-induced seizure or lipopolysaccharide-induced inflammation) injury caused cytoplasmic translocation of Olig2 (Olig2(TL)) exclusively in affected brain regions as early as 2 h after injury in two-thirds of Olig2(+) cells. Many of the proliferating Olig2(+) cells reacting to injury co-expressed chondroitin sulphate proteoglycan neuron/glia antigen 2 (NG2). Using 5-bromodeoxyuridine (BrdU) tracing protocols, proliferating Olig2(TL)GFAP(+)BrdU(+) cells were observed from 2 days post-lesion (dpl). Immature oligodendrocytes were also seen from 2 dpl and all of them retained Olig2 in the nucleus (Olig2(Nuc)). From 5 dpl Olig2(TL)NG2(+)GFAP(+) cells were observed in the wound and some of them were proliferative. From 5 dpl NG2(+)RIP(+) cells were also seen, all of which were Olig2(Nuc) and some of which were also BrdU(+). Our results suggest that, in response to brain injury, NG2(+) progenitors may generate a subpopulation of astrocytes in addition to oligodendrocytes and their fate choice was associated with Olig2(TL) or Olig2(Nuc). However, the NG2(+)GFAP(+) phenotype was only seen within a limited time window (5-8 dpl) when up to 20% of glial fibrillary acidic protein (GFAP) cells co-expressed NG2. We also observed Olig2(TL)GFAP(+) cells that appeared after injury and before the NG2(+)GFAP(+) phenotype. This suggests that not all astrocytes are derived from an NG2(+) population.